A new probe microphone employing a soft tube and a compensation network for the tube response is described. Because of the soft tube, this microphone is especially suited for investigating the acoustics of the outer ear and the car canal, and some such measurements are given.
INTRODUCTION
To investigate the sound pressure in inaccessible pisces, probe microphones often have to be used. Available 'probe microphones have, until recently, empioyed rigid tubes, and for investigating the sound pressure response near the human eardrum, this h•s posed difficulties because the rigid tube can easily rupture the eardrum. In the following, a new probe microphone wilt be described employing a soft silicon-rubber tube which can be inserted into the human ear canal without damaging the skin or the eardrum.
I. DESCRIPTION OF tHE PROBE MICROPHONE
For easy correction of the frequency response and for use in compressor loops, a smooth response is desired.
This has previously been obtained by placing damping material inside the probe or using an exponential horn as probe. As can be seen from this experiment, it is not necessary to insert the probe tip to the eardrum when measuring in the closed ear canal. A simple correction rising õ dB per octave above 3 kHz will compensate for the error when measuring at the reference plane instead of measuring at the eardrum. 
Vl. CONCLUSIONS
It has been demonstrated that it is possible to build a probe microphone which is especially suited for investigating the acoustics of the outer ear.
As an example of possible use, the transfer characteristic of the human ear canal has been shown as a function of direction to the sound source, and it is shown that a transfer characteristic of the ear canal per se cannot be defined. Thus, in investigating the transformation from free field to the human eardrum, it is not permissible to measure the response at some point a little way into the ear canal and then apply the same correction to all measurements. In all cases, the response must be measured at the eardrum.
As indicated in Fig. 5 , the transfer characteristic from free field to the eardrum is very complicated, and moreover, it is strongly dependent on direction of incidence. In a psycheacoustical experiment involving threshold measurements in the free field, the results will thus be strongly dependent on direction of incidence, and the free field must be considered a bad reference for such measurements, unless all measurements are referred to eardrum sound pressure.
On the other hand, for the closed ear canal, it is not' necessary to measure at the eardrum because the transfer function from the reference plane to the eardrum can be easily compensated for. This holds at least for frequencies below about 10 to 12 kHz, which is the upper limit for the microphones used.
Other possible applications of these probe microphones are measurements under earphones, either at the eardrum or in the concha, to get the true response of the earphones. 
